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The fourth meteor shower in Czechoslovakia (after Ploschkowitz in
1723, Téabor in 1753, and Stannern in 1808) was registered in Lissa
(Czech name: Lysa nad Labem) near Prague, 50° 12’N, 14° 54’E.

On September 3, 1808 at 3:30 p.m., four or five stones fell after a heavy
detonation between the villages Stratov and Ostra, cca 30 km EEN of
Prague. The total weight of the four stones was approx. 11 kg, the largest
piece, weighing 2970 g, is in the Collection of the Naturhistorisches Mu-
sum in Vienna. Four pieces (total wight 1239 g) are in the Collection of
Meteorites in the National Museum in Prague, others are in Tiibingen,
Graz, London etc.

The Lissa meteorite was first described by v. SCHREIBERS (1808).
Analyses of Lissa by KLAPROTH (REUSS and KLAPROTH, 1809, 1810)
revealed that the meteorite contains 43 % SiOz, 1.25 % Al:03, 22 % MgO,
0.50 % caO, 29 % FeO, 0.5 % Ni, 0.25 % MnO and 3.5 % other com-
pounds. The specific gravity as measured by REUSS is 3.56. Later,
the Lissa meteorite was referenced in the meteoritic literature of
the 19th century, e.g. in the publications of CHLADNI (1812, 1819) and
v. SCHREIBERS (1820). Lissa is quoted by MILLAUER (1825) and appears
in the catalogues of meteorites by BUCHNER (1863), POHL (1876), BRE-
ZINA (1885, 1886), WULFING (1897) and other authors.

In VRBA’s catalogue of meteorites of the Museum of the Bohemian
Kingdom in Prague (1904), two pieces of 596 and 578 g, respectively
were described. TUCEK (1968) has registered 4 pieces of Lissa using
the original name Lysd (today Lysd nad Labem]). In the catalogue by
GRAHAM, BEVAN and HUTCHISON (1985) the largest pieces in
the world’s collections were described. : ;

The Lissa meteorite was first classified by BREZINA (1885) as
a CWa — veined white chondrite, later (1896) as a strongly variable,
brecciated CWa—CWb chondrite. TSCHERMAK (1883) reported plagio-
classes in it. ’
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The chemical composition of Lissa was published by KOKTA (1937).
(Table 1). WAHL and WIIK (1951), considering the erroneous Mn-con-
tent found by KOKTA for the Kilahyila meteorite, doubted the Mn-value
in other KOKTA analyses. A compilation of the data obtained for this
meteorite was published in TUCEK (1981).

SiO2 aggregates, relatively large inclusions were described by BRAND-
STATTER and KURAT (1985). SiOz inclusion, found in Tiibingen’s piece,
are surrounded by a rim, consisting of orthopyroxene and Ca-rich clino-
pyroxene.

Three larger pieces, No. 5 — 595 g, No. 6 — 570 g, and No. 338 —
363 g, present in the collection of meteorites of the National Museum
in Prague, are parts of different individuals. One polished thin section
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and one polished section were prepared from No. 338. Piece No. 5 is
primarily elongated in one direction, two sides having flat regmaglyptes.
A very thin (less than 0.3 mm]) fusion crust of black colour with bright
spots is observed in places where grey chondrules situated in the crust
(Fig. 1).

The interior of the meteorite is grey with brown spots from weathered
metals and sulphides. A fine net of irregular veins branches the meteo-
rite, the main, up to 1 mm thick veins are accompanied by very thin
ones.

The irregular chondrules of white-grey, grey or brownish-grey colour
have sizes ranging from 0.8 to 3.0 mm, exceptionally to ca. 4 mm
(the clast?). Chondrules are not easily separated from the matrix.

In the thin section, only part of the chondrules is well recognized,
the larger part of them is deeply recrystallized and their primary shape
is expressed by metals of the plagioclase rims. The largest chondrules
have a diameter of 2mm, most of them between 1 and 1.5 mm. Among
the chondrules, porphyric and barred olivines are not well developed,
coarse- and fine-grained, fan-shaped pyroxene, and olivine chromite
are frequently observed. Larger single grains of pyroxene or olivine in
shape and size are often similar to the chondrules.

The texture of chondrite was extremely modified by shocks. Large
crystals of pyroxenes (and to a lesser extent olivines) are deeply
crushed, also the primary structure of the chondrules changed due to
crushing. The cracks inside the chondrules continue from the porphyric
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crystals (im a porphyric chondrule) to the matrix, forming a compact
net of very thin cracks. The veins seen in the hand specimen consists
of iron oxides filling formed by weathering of metals and sulphides.

Petrographic studies revealed that Lissa is a well crystalized, almost
glass-free chondrite of the L6 petrologic group (Fig. 2).

MINERAL CHEMISTRY

Studies of the chemical composition of the major and accessory
minerals performed at the Max-Planck-Institut fiir Kernphysik in Heidel-
berg, FRG, and at BRGM (Bureau des Recherches Géologiques et Mi-
niéres) in Orléans, France, using the automated ARL-SEMQ and
the CAMECA — electron microprobe techniques, respectively. A total of
48 orthopyroxenes, 6 clinopyroxenes, 60 olivines, 5 feldspars, 49 chro-
mites, 3 ilmenites, 27 troilites, 5 pentlandites, 1 mack1naw1te, 1 copper,
7 kamacites and 8 taenites was analyzed.

The electron microprobe analyses revealed a ‘very narrow compo-
sitional variation in olivine, pyroxene, plagioclase, chromlte, and in
troilite and metals (Table 1—5]).

Tab. 1. Chemical composition by J. Kokta (1937)

Silicates 82.16 Y%
Iron 1012 %
Troilite L 772% .
Silicates Metals aﬁd sulphides
Si02 39.01 32.05 Fe 79.06 FeS 792
TiO2 0.01 0.01 Ni - 483 Fe 9.20
Al203 1.20 0.98 Co- ..-: 031 Ni 0.91
Crz03 0.03 0.02 | L 002 Co 0.01
FeO 14.23 11.69 - - 1578
MnO 08 - 071 =
MnO 39.79 32.69 o
Naz0 1.46 1.20
K20 0.27 0.22
P20s 0.08 0.07
99.88 % 82.16 %

Olivine is mainly present as idiomorphic grains in the porphyric
chondrules. Single olivines form subhedral grains, usually deeply crushed
by shocks.

The average composition, expressed as the fayalite content, is 25.15,
slightly higher than the upper limit.of 25 for L chondrites: the range
is 23.5—26.5 [Table 2, Fig. 3). There exists only a very small difference
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Tab. 2. Mean composition of the main silicates

Orthopyroxene Clinopyroxene Olivine Feldspars

O 48 grains & 6 grains & 60 grains & 5 grains
Si02 54.97 54.14 37.68 66.48
TiO2 0.19 0.31 0.04 : 0.03
Al203 0.15 0.55 0.04 21.56
Cr203 0.12 0.41 0.09 0.10
FeO 14.17 5.00 23.06 0.45
MgO 29.00 18.32 38.47 0.02
MnO 0.45 0.20 0.53 0.03
Ca0 0.68 21.98 0.03 215
Na20 R 0.59 — 8.59
K20 —_ 0.01 — 17

Ni — 0.05 — —

Totals . 99.73 99.56 99.94 100.58

Cations / 6 oxygens 6 oxygens 4 oxygens 32 oxygens
Si 1973 1.993 .0.984 11.620
AllV 0.006 0.007 - 4.380
AlV! — 0.017 - 0.062
T 0.005 0.009 — 0.004

Cr 0.003 0.017 0.001 —

Fe2+ 0.424 0.154 0.503 0.066
Mg 1.550 0.895 1.498 0.004
Mn 0.013 0.006 0.011 0.006
Ca 0.025 0.867 — 0.402
Na . - 0.042 — 2.908
K = —_— - 0.264
Molecular % Fs 8.18 Fa 25.15 Or 7.38
Fs 21.49 En 46.66 Ab  81.25
Wo 45.16 An 11,37

between the chemistry of chondrule — and the matrix olivines — the first
being slightly higher in Fa (Fig. 4). This small difference was observed
also in the H5 chondrite Zebrdk—Praskolesy (BUKOVANSKA, in press).

Pyroxene. Both pyroxenes, ortho- and clinopyroxenes, are present,
though the latter being rare.

Orthopyroxene — hypersthene is more often observed in form of single
crystals and matrix grains rather than in chondrules. Fan-shaped py-
roxenes in cthondrules are not frequent. Orthopyroxene laths therein are
separated by relatively well developed feldspars. Single orthopyroxenes
are -always highly crushed. Instead of the usual pyroxene cleavage,
the new system of cracks is frequently observed.
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The average Fs component is 21.49 with the range 20—23. A similar
relationship between the chemistry of both orthopyroxenes from the
chondrules and the matrix was found, the first having rather higher
component than the latter.

Clinopyroxene-diopside has a average Fs-value of 8.18, a Wo-value
of 45.16, and En-value of 46.66 (table 2). The coexisting pair ortho-
pyroxenea-cl.nopyroxene agrees well with the data of Van SCHMUS and
KOFFMAN (1967) for L chondrites (Fig. 5). Clinopyroxenes usually show
higher Cr-concentrations than orthopyroxenes (Fig. 6].

Feldspars are partly well pronounced, partly fill the interstices
between the laths of pyroxenes in the fan-shaped and barred olivine
chondrules. Together with olivines and pyroxenes, they form the fine-
grained matrix.

Coexisting pair orthopyroxene-clinopyroxene
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Figure 5: Coexisting pair orthopyroxene — clinopyroxene fits well with the datas

given by Van Schmus and Koffman (1967) for L chondrites. -

The plagioclase composition ranges from Or 5.88—8.29, An 9.44—13.24,
Ab 78.74—84.69 (Table 2; Fig. 7). The average feldspar values of Or 7.38,
An 11.37 and Ab 81.25 are somewhat different compared to the data for
L chondrite feldspars of VAN SCHMUS and RIBBE (1968). Rather dif-
ferent data were obtained for other chondrite feldspars, e.g. Usti nad
Orlici L6 (BUKOVANSKA et al.,, 1983) and Zebrdak—Praskolesy (BUKO-
VANSKA, in press). )

Chromite is the most common opaque mineral. Two types of chro-
mites are present: single grains, larger or smaller ones without relation
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to chondrules and chromites inside olivine or orthopyroxene chondrules.
The larger grains usually have an unhedral shape often intergrown with
the metals and troilites, the small grains in the chondrules are partly
individualized (Fig. 8). The silicate (olivine or orthopyroxene) chromite
intergrowths could be primary chondrules.

Two major chemical characteristics of the chromites were studied:
the relationship between trivalent cations, Cr, Al, V and Fe vs. Ti**, and
the relationship between Mg?* and Fe?* (calculated from Fe total).
The first one Crt + AP+ + V3+ 4 Fe’*/Ti‘* (of the total of 24 cations)
is shown in Fig. 9. Two groups of chondrites, H and L are well di-
stinguished, H with a higher amount of trivalent and less Ti** cations
than L. Only few grains are higher in trivalent cations comparked to
the results for the L6 Usti nad Orlici chondrite. The electron micro-

Figure 8: Chromites in the silicate — chromite intergrown. SEM view.
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Figure 9: Ti*4*+ versus Cr3+ + Al3+ + V3+ in chromites. All points ploted in confirmity
with the 8/16 stoichiometric line.

probe analyses of the chromites were carried out 1. in the MPI Heidel-
berg and 2. in BRGM, Orléans. Both measurement show good agreement.
The small chromite grains are lower in trivalent cations than the larger
ones. Unfortunately, both types of the small grains, i.e. the silicate-chro-
mite intergrowths and the matrix chromites (average size 0.01 mm) were
analyzed together.

The second important characteristic of the chromite is the relation-
ship between Mg?* and Fe?* (counted from Fe total) (Fig. 10). The chro-
mites from Lissa L6 chondrite were compared with the chromites from
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Usti nad Orlici L6 chondrite and Zebrak—Praskolesy H5 chondrite.
The chromites fit well with the data for Usti nad Orlici L6 chondrite.
The average chemical composition of the ciromites is given in Table 3.
There is no difference in the chemical composition of the chromite from
the matrix and the average composition of all chromites.

Ilmenite is a rare accessory mineral in this meteorite. Only 3 grains
were tound in the polished section and all were analyzed, yielding

Chromite

Fe2+ e Lissa (Lysd)
/ ~ hondrit
75 |- / ¥ chon e
\\ o \.\ e anal.MPI
NEAL . + anal.BRGM
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.
ot ° ,/‘/1 chromites
. i__7" Ustin 0.L6
70k chromites
Zebrdk-Praskolesy
HS5
6.5
i 1 i J i
el 0 05 10 - 18 20

Mg 2+ (24 cations)

Figure 10: Fe2t versus Mg2+ in chromites.
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the fOllOWingI FeOO.S% Mg00_104 Mn00‘072/T100_921 CI‘Oo_Qm 02,923 (Table ‘3]
They have a higher Fe- and lower Mn-content than the ilmenites of Usti
nad Orlici L6 chondrite (Fig. 11).

Metals. Kamacite and taenite were analyzed (Table 4). The average
Ni — content in kamacite is 4.80 (range 3.63-—-6.03), in taenite 23.91
(range 14.49—33.93). Kamacite has a higher Co-content than taenite
(Fig. 12).

Metals mostly coexist with troilite, partly chromite to form irregular
agglomerates, and sometimes also with ilmenite. Oxidized metals also
fill the veins, the influence of the long-term exhibition in the Meteorite
Collection of the Museum must be taken account of.

Copper was found only in few grains, it appears in form of very
small irregular grains, either in troilite or at the border between troilite
and metal. The chemical composition is given in Table 4.

Troilite forms larger (up to 0.6 mm) grains, often with metals and
sometime with pentlandites or copper. It has a regular stoichiometry
without any chemical irregularity. An average composition of FeQy.gss,
Nig gos Cu00‘015/81,005 was found [Table 5].

Pentlandite usually forms very small inclusions in troilite, often
around the cracks therein (Fig. 13). Only some of them have very thin
mackinawite laths. Only 1 mackinawite could be measured (Table 5,
Fig. 14). Pentlandites are mostly homogeneous. Three of five amna-
lyzed pentlandites fit well to the field of Zebrak—Praskolesy H6 chon-
drite, two are more close to the pentlandites from Usti nad Orlici L6.
This proves that the compositional field of pentlandites in ordinary
chondrites is not a specific for L or H chondrites. The Ni-content in
pentlandites is very close to the limit determined experimentally by:
MISRA and FLEET (1973) at a temperature below 300° C.

The texture and chemistry of the sulphide assemblages indicate that
equilibration was active down to temperatures around 3000 C.

Tab. 3. Composition of ilmenite and chromite (BRGM, Orleans, MPI, Heidelberg)

Chromite Chromite-matrix Ilmenite
& 49 grains & 20 grains & 3 grains

Si02 0.09 - 0.09 011
TiO2 2.84 2.68 49.86
Alz203 572 5.71 —
FeO 32.02 32.54 43.61
MgO 2.59 2.61 2.84
MnO 0.60 0.63 3.50
CaO 0.06 0.03 0.02
V205 0.63 0.69 0.06
Zn 0.23 0.38 0.13
Cr 54,77 54.97 0.08
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Number of ions on the basis of

32 32 3
Si 0.026 0.024 0.002
Ti 0.607 0.566 0.921
Al 1.926 1.904 —_
Fe 7.649 7.710 0.896
Mg 1.099 1.098 0.104
Mn 0.144 0.150 0.072
Ca 0.008 —_ —
v 0.105 0.150 —
Zn 0.044 0.074 0.002
Cr 12.390 12.320 0.001
Totals 23.998 23.996 1.998

Tab. 4. Composition of metals (BRGM, Orleans)

Copper Kamacite Taenite

1 grain Range 7 grains Range < '8 grains
Fe 5.29 93.23—96.20 94.51 64.05—86.11 75.69
Ni 1.54 3.63—6.03 4.80 14.49—33.93 23.91
Cu 96.13 0 —0.06 0.01 0.01—0.26 0.12
Co —_ 0.60—1.14 0.88 0.15—0.78 0.54
Totals 102,96 100.20 100,26
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Figure 11: Small ilmenite grain growing together with troilite and metals. Photomicro-

graph.
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Figure 13: Photomicrograph of the assemblage troilite (Tr), pentlandite (Pnt) and
mackinawite (Mk]).
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Figure 14: Troilite — pentlandite — mackinawite assemblage in the Fe — Ni — S

compositional diagram.
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Tab. 5. Composition of troilite, pentlandite, mackinawite

Troilite Pentlandite Mackinawite

& 27 grains & 5 grains 1 grain
Fe 62.71 42.89 60.34
Ni 0.02 20.83 1.16
Cu 0.12 0.39 0.39
Co 0.01 011 0.02
Zn — 0.02 —
S 36.20 33.19 36.05
Totals 99.06 97.43 97.96

Atoms
Fe 0:975 6.028 0.969
Ni 0.005 2.784 0.018
Cu 0.016 0.049 0.006
Co 0.001 0.014 —
S 1.005 8.122 1.008
Totals 2.002 16.997 2.001
Troilite (Feo.975, Nio.oos, Cuo.016,) S1.005

Pentlandite  (Fe¢.028, Ni2.784, C00.014, Cuo0.049) Sg.122
Mackinawite (Feo.969, Nio.0o18, Cuo.005) S1.008
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MARCELA BUKOVANSKA
REVIZE L 6 CHONDRITU LISSA (LYSA NAD LABEM), CESKOSLOVENSKO

3. zafi 1808, o phl &tvrté odpoledne, doslo u Lysé nad Labem mezi obcemi Stratov
a Ostra, k hromadnému pddu meteoriti — meteoritovému desti. Bylo nalezeno nékolik
kusi o hmotnosti celkem asi 11 kg, nejvétsi kus o hmotnosti 2970 g je uloZen ve
sbirkdch PFirodovédeckého muzea ve Vidni. Ve sbirce meteoriti Narodniho muzea
v Praze jsou uloZeny 4 kusy o celkové hmotnosti 1239 g.

Pad byl popsén poprvé v. SCHREIBERSEM (1808), meteorit byl analyzovédn KLAP-
ROTHEM a REUSS ur€il jeho mérnou hmotnost (REUSS, KLAPROTH, 1809, 1810). Poz-
dgji byl tento meteorit citovdn v meteoritické literatufe 19, a 20. stoleti: CHLADNI
(1812, 1819), v. SCHREIBERS (1820), MILLAUER (1825) a zminky o ném najdeme
v kaZdém sv&tovém katalogu meteoritd polinaje od BUCHNERA (1863) po GRAHAM,
BEVAN, HUTCHISON (1985). V&decky ho prvni klasifikoval BREZINA (1885, 1896) jako
silnd proménlivy brekciovity CWa—CWb chodrit. Jeho nové&j$i chemickou analyzu pub-
likoval KOKTA (1937). V nejposledné&j$i dob& nalezli BRANSTATTER a KURAT (1985)
v kusu, uloZeném v Tiibingen, uzavieniny SiOz s lemem z koso&tvereénych a Ca boha-
tych jednoklonnych pyroxenl, V naSich kusech ani v kusech, uloZenych ve Vidni, ne-
byly tyto uzavieniny dosud zjiStény.

K mineralogickému a petrologickému vyzkumu byl uren od¥ez z kusu ¢. 338, z né-
hoZ byl zhotoven jeden le3tény vybrus a jeden leS$tény nébrus.

Vnit¥ni ¢ast meteoritu je 3edd, s rezavé hn&dymi skvrnami zvétralych sirnikd a nik-
lovych Zelez. Meteorit je, jak ho popisoval jiZ BREZINA (1885) protkan siti siln&jSich
i slab3ich Zilek, proto byl klasifikovdn v minulosti jako brekciovity, silné promé&nlivy.
Pfedev3im tato proménlivost vyvolala nutnost nového pF¥ehodnoceni naSich kus a no-
vou klasifikaci tohoto meteoritu.

Nepravidelné chondry jsou bé&loSedé, Sedé nebo hnédoSedé, velikosti od 0,8 do 3 mm,
vz4cné byly nalezeny i chondry 4 mm velké. Nejsou snadno mechanicky oddélitelné
od zadkladni hmoty. Ve vybruse lze mnoho chonder rozeznat jen podle plvodnich ko-
vovych nebo plagioklasovych lemt. Primé&rnd velikost chonder je 1—1,5 mm. Pfeva-
Zuji chvostovité pyroxenové, jemnozrnné a drobnozrnné (stejnomé&rné zrnité), vzacné&jsi
jsou porfyrické a mriZkované olivinové. Velikosti chonder dosahuji i jednotlivd zrna
pyroxenl a olivint.

Textura chondritu byla silné ovlivnéna 3oky pFi srdZkdch matefskych téles v kos-
mickém prostoru. Velké pyroxenové samostatné krystaly jsou Easto siln& rozpukény,
podobné& jako chondry.

V praci jsou podrobné charakterizovdny vSechny hlavni i akcesorické mineraly,
které byly chemicky studovdny ve dvou etapdch dvéma typy elektronovych mikrosond
a to ARL SEMQ v Max-Planckové tstavu jaderné fyziky v Heidelbergu, NSR (v labora-
tofi prof. A. El Goresyho, analytik ]. Janicke] a CAMECA v BRGM v Orléans, Francie
(analytik C. Gilles). Celkem bylo analyzovdno 48 koso&tveretnych pyroxenl, 6 jedno-
klonnych pyroxenl, 60 olivind, 5 Zived, 49 chromitd, 3 ilmenity, 27 troilitd, 5 pent-
landitd, 1 mackinawit, 1 ryzi méd, 7 kamacitli a 8 taenita.

Analyzy na elektronové mikrosondé uké&zaly velmi homogenni sloZeni jednotliv§ch
minerdld, predeviim kfemicitant (Tab. 1—5). Tato skuteCnost a dédle pFitomnost dobfe
vykrystalovanych plagioklasti a nepfitomnost skla (kromé povrchové natavené kurky
a nékterych silnéjSich Zilek) dovolila klasifikovat meteorit jako L 6 chondrit.

Olivin je pFitomen jako jednotlivd hypidiomorfni zrna v zdkladni hmoté a jako
idiomorfni (v porfyrickych chondrdch) nebo mfFiZkovity (v mfFiZkovych chondréch)
jedinec. Primérny obsah fayalitové sloZky je 25,15. Byl zjiSt&n jen nepatrny rozdil
v chemismu olivin{i z vyrostlic a zdkladni hmoty.

Pyroxeny jsou vé&tSinou kosoltvereCné — hypersteny, vzdcné jednoklonné — diopsidy.
Oba jsou pfitomny jak v chondrdch, tak tvoFi samostatné jedince v zédkladni hmot8.
P¥evaZuje kosoltveretny pyroxen ve formé& chvostovitych chonder, kde pyroxenové
lity jsou odd&leny plagioklasy. Sokové postiZené pyroxeny maji &asto movy typ trhlin,
Sikmo orientovanych ke Stépnosti pyroxenu, napodobujicich amfibolovou 3t&pnost. Pri-
mérnd Fs (ferrosalitovd) sloZka kosoCtveretného pyroxenu je 21,49. Podobn& jako
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u olivini i u kosoftveretnych pyroxenit byl zji$tén jen nepatrny rozdil v chemismu
mezi chondrami a z&kladni hmotou. Jednoklonny pyroxen mé& primérné sloZenf
Fs 8,18; Wo 45,16; En 46,66. Vzdjemny vztah obou pfitomnych pyroxen@ dobfe zapada
do pole pyroxeni z L chondriti. U jednoklonnych pyroxend byly zjistény zvy3ené
koncentrace Cr.

Zivce tvofi dobfe individualizovand zrna, vét3inou vypliiujici mezery mezi liftami
pyroxent nebo mfFiZkami olivin. Spole¢né s drobnymi oliviny, pyroxeny a kovy tvofi
zdkladni hmotu meteoritu. SloZeni plagioklasii odpovidd Or 7,38; An 11,37; Ab 81,21,
Srovndnim chemismu Zivcl s Gdaji z literatury byly zjiStény, podobné& jako pFedtim
i u jinych €s. meteoritdi, vyrazné odchylky.

Chromit je hojnym a vyznamnym akcesorickym minerdlem, Byly odliSeny dva che-
micky pon&kud odliSné typy chromitd a to velké, v&tSinou bez z&dvislosti na chondréach
a drobné, vétSinou v chondréch. DuleZitymi charakteristikami chromitd jsou jednak
pomér Cr3+ + A3+ + V3+ +Fe3+/(Tit4) na zédkladé 24 Kkationtdi, jednak pomér
Mg2+ a Fe2+ (vypolitany z celkové zjiténého Fe). Chemismus chromiti z meteoritu
Lysd souhlasi s tdaji o chromitech z L6 chondritu Usti nad Orlici (Bukovanskéa
et al., 1983).

Ilmenit je vzdcnou akcesorii o sloZeni FeOg,z96Mg00,104/Mn0g,072 / Ti00,921Cr00,00102,923.

Kovy a to kamacit (prim. mnoZstvi Ni 4,80) a taenit (prim. Ni 23,91) se vé&tSinou
vyskytuji spoletné s troilitem. Obsah Co v kamacitu je vy33i neZ v taenitu, Ryzi mé&d
byla zjisténa vzacné&, vétSinou v blizkosti hranice troilit — kov.

Troilit, stoechiometricky FeS, tvofi vét3i, aZ 0,6 mm velkd zrna, nékdy s uzaviranym
pentlanditem nebo médi.

Pentlandit m& vz&cné liStovité uzavieniny mackinawitu, vétSinou byvd v mistech
silnéji postiZenych 3oky, v podrceném troilitu. Obsah Ni v pentlanditech ukazuje na
vznik tohoto minerdlu pfi teploté pod 300°C, pravdépodobné p¥i poslednich teplotnich
zméndch v meteoritu, které probihaly pfFi relativné nizké teploté pod 300 °C.
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